Vesicular glutamate transporters and neuronal nitric oxide synthase colocalize in aortic depressor afferent neurons.
The aortic depressor nerve (ADN) primarily transmits baroreceptor signals from the aortic arch to the nucleus tractus solitarii. Cell bodies of neurons that send peripheral fibers to form the ADN are located in the nodose ganglion (NG). Studies have implicated glutamate and nitric oxide in transmission of baroreflex signals; therefore, we tested the hypothesis that ADN neurons contain either vesicular glutamate transporters (VGLUTs) or neuronal nitric oxide synthase (nNOS) or both. We applied a fluorescent tracer, tetramethyl rhodamine dextran (TRD), to rat ADN to identify ADN neurons and then performed immunofluorescent labeling for nNOS and VGLUTs 1, 2, and 3 in NG sections. We found that VGLUT2-immunoreactivity (IR) and VGLUT3-IR was present in a significantly higher proportion of TRD positive neurons than in TRD negative neurons. In contrast, the percentage of TRD positive neurons containing VGLUT1-IR or nNOS-IR did not differ from that of TRD negative neurons. We also observed that the percentage of TRD positive neurons containing both VGLUT2-IR and nNOS-IR and the percentage of TRD positive neurons containing both VGLUT3-IR and nNOS-IR were significantly higher than that of TRD negative neurons. On the other hand, colocalization of VGLUT1-IR and nNOS-IR in TRD positive neurons did not differ from that of TRD negative neurons. These results support our hypothesis and suggest prominent roles of VGLUT2-IR containing neurons and VGLUT3-IR containing neurons in transmitting cardiovascular signals via the ADN to the brain stem.